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(54) INSULATING ADHESIVE FOR MULTILAYERED PRINTED WIRING BOARD 

(57)Abstract: / 

PROBLEM TO BE SOLVED: To obtain an epoxy resin-based interlaminar insulating material 
having flame-retardance. excellent in preservation stability, rapidly curable at a high 
temperature of >1 00** C. 

SOLUTION; This insulating adhesive for a multilayered printed wiring board comprises a 
brominated bisphenol type epoxy resin or brominated phenoxy resin (A) having >20% 
bromination ratio and >1 0,000 weight-average molecular weight, a bisphenol type epoxy resin 
(B) having <500 epoxy equivalent and an epoxy resin curing agent. The amount of the resin (A) 
is 55-90wt.% of the total weight of the resin (A) and the resin (B). 
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[Claim(s)] 

[Qaim 1] The with a weight average molecular weight of 10000 or more bromination bisphenol 
mold epoxy resin which is the insulating adhesives for multilayer printed wiring boards 
characterized by containing each following component as an indispensable component, and is 
20% or more of rates of (1) bromination or bromination phenoxy resin (A), a 500 or less (2) 
weight per epoxy equivalent bisphenol mold epoxy resin (B), (3) epoxy-resin curing agent, 
[Claim 2] Insulating adhesives for multilayer printed wiring boards according to claim 1 whose 
amount of resin (A) is 55 - 90% of the weight of the total quantity of resin (A) and resin (B). 
[Claim 3] Insulating adhesives for multilayer printed wiring boards according to claim 1 or 2 
whose epoxy resin curing agents are one sort or two sorts or more of imidazole compounds 
chosen from 2-methylimidazole, 2-phei^limidazole, 2-phenyl-4-methylimidazole, a screw 
(2-ethyl-4-methylimidazole), 2-phenyl-4-methyl-5-hydroxymethylimidazole, 2-phenyl-4, 
5-dihydroxymethylimidazole, and a triazine addition mold imidazole. 

[Claim 4] Copper foil with insulating adhesives for multilayer printed wiring boards which 
comes to apply insulating adhesives according to claim 1, 2, or 3 to copper foil. 
[Detailed Description of the Invention] ; ^ 

[0001] 

[Field of the Invention] This invention is fire retardancy, is excellent in preservation stability, 
and relates to the insulating adhesives for multilayer printed wiring boards 100 degrees C or 
more which can be promptly hardened at an elevated temperature. 
[0002] 

[Description of the Prior Art] When manufacturing a multilayer printed wiring board 
conventionally, one or more prepreg sheets which it sank [ sheets ] into the glass-fabrics base 
material, and made it carry out semi-hardening of the epoxy resin on the inner layer circuit 
board in which the circuit was formed were piled up, copper foil was further piled up on it, and 
it has passed through the process of really [ pressurization ] fabricating with a hot-platen press. 
However, in order to make the impregnating resin in prepreg re-flow with heat, to make it 
harden under a constant pressure, and to make homogeneity carry out hardening shaping, 1-1.5 
hours is required of this process. Thus, in this top, the production process serves as high cost by 
the cost of a multilayer laminating press and glass fabrics etc. for a long time. In addition, in 
order to use glass clo spree FUREGU for the insulation between circuitry layers, it was difficult 
for the thickness between circuitry layers to be restricted by glass fabrics, and to make thin 
thickness of the whole multilayer printed wiring board. 

[0003] In order to solve these problems in recent years, heating pressing by the hot-platen press 
is not performed, but the technique of the multilayer printed wiring board manufacture by the 
build up method in which glass fabrics are not used for the insulating material between circuitry 
layers attracts attention anew. 



[0004] 

[Problem(s) to be Solved by the Invention] this invention persons examine various methods of 
manufacturing a multilayer printed wiring board by low cost with the simplified build up 
method to the approach of fabricating with the above hot-platen presses, and are also 
performing patent application. 

[0005] In the multilayer printed wiring board by the build up method, when a film-like 
insulating resin layer is used, in order to lose the insulating substrate, circuit, and level 
difference of a iimer layer circuit plate and to graduate the front face, generally applying under 
coat material to a inner layer circuit plate has come to be performed. As this typical example, 
the under coat material applied to the inner layer circuit plate laminates the copper foil which 
carried out the coat of the insulatiog adhesives in un-hardening, semi-hardening, or the 
condition of having hardened, and there is a method of obtaining a multilayer printed wiring 
board by hardening in one. Since the level difference by the circuit of a inner layer circuit plate 
is lost, the lamination of the copper foil which carried out the coat of the insulating adhesives is 
easy, and it becomes unnecessary to take into consideration the copper foil survival rate of a 
inner layer circuit plate by such approach. 

[0006] In such a process, when the insulating adhesives by which the coat was carried out to 
copper foil laminate to the irmer layer cu-cuit plate vnth which the hardening reaction advanced 
at the time of the preservation, and under coat material was applied, the problem that hardening 
is not really performed good has arisen. Furthermore, since the glass fiber base material is not 
used for insulating adhesives, the trouble of being difficult also has flameproofing. This 
invention is examined in order to solve such a problem, and it is completed. 
[0007] 

[Means for Solving the Problem] This invention relates to the insulating adhesives for 
multilayer printed wiring boards which contain each following component as an indispensable 
component. 

(1) The with a mean molecular weights of 10000 or more bromination bisphenol mold epoxy 
resin or bromination phenoxy resin (2) weight per epoxy equivalent which is 20% or more of 
rates of bromination 500 or less bisphenol mold epoxy resin (B), (3) epoxy-resin curing agent 
[0008] In this invention, the with a weight average molecular weight of 10000 or more 
bromination epoxy resin or bromination phenoxy resin which is 20% or more of rates of 
bromination makes small flow of the resin at the time of shaping, and it is blended in order to 
attain flameproofing of the obtained multilayer printed wiring board, while giving flexibility to 
maintaining the thickness of an insulating layer, and an adhesives constituent. As this epoxy 
resin or phenoxy resin, there are a bromination bisphenol A mold epoxy resin, a bromination 
bisphenol female mold epoxy resin, bromination phenoxy resin, etc. For the above-mentioned 
purpose, a bromination bisphenol A mold epoxy resin or bromination phenoxy resin is desirable. 



The rate of this amount epoxy resin of macromolecules or phenoxy resin is 55 - 90 % of the 
weight to the sum total of resin (1) and resin (2). When fewer than 55 % of the weight, the 
smooth nature of the outer layer circuit after it becoming inadequate viscosity not becoming 
high but maintaining the thickness's as insulating adhesives, therefore laminating comes to be 
inferior.. On the other hand, when [ than 90 % of the weight ] more, viscosity may become high 
conversely and spreading to copper foil may become it is not easy and difficult [ it / to maintain 
predetermined thickness ]. 

[0009] The rate of bromination of said bromination epoxy resin or bromination phenoxy resin is 
20% or more. It is difficult for the multilayer printed wiring board obtained as it is less than 
20% of rates of bromination to attain fire-resistant V-0. 

[0010] The crosslinking density after hardening is low, in order to apply to that flexibility is too 
large and copper foil, when it dissolves in a solvent and considers as the varnish of 
predetermined temperature, viscosity is high and the workability at the time of spreading is not 
[ the above-mentioned amount epoxy resin of macromolecules independent ] good. In order to 
improve such a fault, a 500 or less weight per epoxy equivalent bisphenol mold epoxy resin is 
blended. This blending ratio of coal is 10-45% of the weight of, the whole resin. 
[0011] As such an epoxy resin, it is the bisphenol A mold epoxy resin, a bisphenol female mold 
epoxy resin, etc., and if what was brominated is used, flameproofing of a multilayer printed 
wiring board will be performed more effectively, more specifically independent in consideration 
of the workability when carrying out the coat of an about 200 weight per epoxy equivalent thing 
or the about 450 weight per epoxy equivalent thing to copper foil etc. — or it is used together 
and used. 

[0012] Next, although especially an epoxy resin curing agent is not limited [ acid anhydride / an 
amine compound, an imidazole compound, ], since loadings can fully stiffen an epoxy resin at 
least and can demonstrate the fire retardancy of a bromination epoxy resin, an imidazole 
compound is desirable. The solubiUty to an epoxy resin is small, it is a solid in ordinary 
temperature with a melting point of 130 degrees C or more, and an epoxy resin and especially 
its thing that reacts promptly are [ an imidazole compound becomes an elevated temperature 
150 degrees C or more, and ] desirable. Specifically, there is 2-methylimidazole, 
2-phenylimidazole, 2-phenyl-4-methyliinidazole, a screw (2-ethyl-4-methylimidazole), 
2-phenyl-4-methyl-5-hydroxymethylimidazole, 2-phenyl-4, 5-dihydroxymethylimidazole, or a 
triazine addition mold imidazole. These imidazoles are distributed by homogeneity in an epoxy 
resin varnish as impalpable powder. Since compatibility with an epoxy resin is small, at 
ordinary temperature -100 degree C, a reaction does not advance, therefore preservation 
stability can be kept good. And at the time of lamination hardening with a inner layer circuit 
plate, if it heats at 150 degrees C or more, it will react with an epoxy resin and a uniform 
hardened material will be obtained. 



[0013] The component which reacts can be blended with the epoxy resin and curing agent other 
than the above-mentioned epoxy resin and a curing agent. For example, they are epoxy 
reactivity diluents (glycerol triglycidyl ether as 3 organic-functions molds, such as resorcinol 
diglycidyl ether and ethylene glycol glycidyl ether, as 2 organic-functions molds, such as phenyl 
glycidyl ether, as 1 organic-functions mold etc.), a resol mold or novolak mold phenol system 
resin, an isocyanate compound, etc. 

[0014] Furthermore, fused silica, a crystalline silica, a calcium carbonate, an alimunum 
hydroxide, an alumina, clay, a barium sulfate, a mica, talc, white carbon, E glass impalpable 
powder, etc. can be blended with everything but the above-mentioned component for [, such as 
coefficient of linear expansion, thermal resistance, and burning resistance ] improvement. These 
loadings are usually 40 or less % of the fveight to a pitch. When it blends more mostly than 
40 % of the weight, the viscosity of adhesives may become high and the embedded nature of a 
between [ inner layer circuits ] may fall. 

[0015] furthermore, the defoaming agent for preventing silane coupling agents, such as an 
epoxy silane, or a titanate system coupling agent, and a void, in order to heighten the adhesion 
force with copper foil or the irmer layer circuit board or to. raise moisture resistance ~ or 
addition of a liquefied or impalpable powder type flame retarder is also possible. 
[0016] After applying adhesives to copper foil and drying at 80-130 degrees C as a solvent, 
what does not remain into adhesives must be chosen. For example, an acetone, a methyl ethyl 
ketone, toluene, a xylene, n-hexane, a methanol, ethanol, methyl Cellosolve, ethyl Cellosolve, a 
cyclohexanone, etc. are used. 

[0017] Coating of the adhesives varnish which dissolved the adhesives component in the solvent 
is carried out to the support side of copper foil, the copper foil with insulating adhesives dries at 
80-130 degrees C after that, and in adhesives, as a solvent does not remain, it produces it. The 
thickness of the adhesives layer has desirable 15-120 micrometers. Although layer insulation 
nature is satisfactory if thicker [ when thinner than 15 micrometers, layer insulation nature may 
become inadequate and ] than 120 micrometers, it stops suiting the purpose of this invention 
that production is not easy and makes thickness of a multilayer board thin. 

[0018] This copper foil with insulating adhesives is usually laminated in the inner layer circuit 
board with a dry film laminator, can be stiffened, and can form the multilayer printed wiring 
board which has an outer layer circuit easily. 

[0019] Next, the under coat material used in order to lose the level difference by the circuit of 
the inner layer circuit board is described. In order to usually insulating adhesives and really 
stiffen under coat material, this and an ingredient of the same kind are used. Therefore, in this 
invention, an epoxy resin and the thing which uses a bromination epoxy resin as a principal 
component preferably are used, however, the varnish which dissolved in the solvent — ****** — 
heat ~ and ~ or the varnish which dissolved in the reactant diluent which reacts by light is 



sufBcient. this under coat material varnish — a inner layer circuit plate — applying ~ 
subsequently ~ heating - evaporation or the reaction of a solvent - the formation of tuck free 
thru/dr prepolymer-izing, or the formation of tuck free carry out an optical exposure and 
according to a reaction ~ or it prepolymer-izes. 
[0020] 

pExample] Hereafter, an example and the example of a comparison are explained about the 
multilayer printed wiring board which used insulating adhesives. 

The <example 1> bromination phenoxy resin (25% [ of rates of bromination ], average 
molecular weight 30000) 100 weight section (All loadings' expressing the weight section 
hereafter) and the bisphenol female mold epoxy resin (weight-per-epoxy-equivalent 175, 
Epiclon 830 made from Dainippon Ink Chpmistry) 50 section are stirred and dissolved at MEK. 
The 2-methylimidazole 5 weight section, the titanate system coupling agent ( KR[ by Ajinomoto 
Co., Inc. ]-46B) 0.3 weight section, and the calcium-carbonate 30 section were added as a 
curing agent there, and the adhesives varnish was produced. 

[0021] Hereafter, the multilayer printed wiring board was produced at the process shown in 
drawing 1 . It applied and dried with the roller coater and copper foil with adhesives (3) was 
obtained so that the thickness after drying said adhesives varnish to the support side of copper 
foil (1) with a thickness of 18 micrometers might be set to SO.micronieters (a). 
[0022] On the other hand, the bisphenol A mold epoxy resin (weight-per-epoxy-equivalent 470, 
weight average molecular weight 900 [ about ]) 100 section, was dissolved in the glycidyl 
methacrylate 40 section, the 2-methylimidazole 3 section and the photopolymerization initiator 
(Ciba-Geigy IRUGA cure 651) 1.2 section were added as a curing agent to this, and it stirred 
enough in the homomixer, and considered as the under coat agent. 

[0023] Furthermore, pattern processing of the glass cloth base material epoxy resin double-sided 
copper clad laminate of 0.1mm of base material thickness and 35 micrometers of copper foil 
thickness was carried out, and the inner layer circuit plate was obtained, a copper foil front face 
— melanism — after processing, coating of the above-mentioned under coat material was carried 
out to about 40 micrometers in thickness by the curtain coating machine. Then, they are about 2 
J/cm2 with two 80 W/cm high pressure mercury vapor lamps at UV conveyor. UV irradiation 
was carried out on conditions and under coat material was made tuck free. 
[0024] On the inner layer circuit plate which has the layer of this under coat material, the hard 
roll was used for the above-mentioned copper foil with layer insulation adhesives from the 
temperature of 100 degrees C, pressure 4 kg/cm2, and the conditions for lamination speed 0.8m/, 
the above-mentioned copper foil with heat-curing mold insulation adhesives was laminated, 
heat hardening was carried out for 30 minutes, and 150 degrees C of multilayer printed wiring 
boards were produced. 

[0025] The multilayer printed wiring board was produced like the example 1 except having 



changed the imidazole used for <examples 2-4> layer insulation adhesives and under coat 
material from 2-methylimidazole, respectively to 2-phenyl-4-methylimidazole, 
2-phenyl-4-methyl-5-hydroxymethylimidazole, or a 2-methylimidazole vinyl triazine addition 
product. [0026] The multflayer printed wiring board was obtained like the example 1 except 
having used the bisphenol A mold epoxy resin (weight per epoxy equivalent 6400, weight 
average molecular weight 30000) which does not contain the <example 1 of comparison> 
bromine. 

[0027] About the obtained multilayer printed wiring board, surface smooth nature, moisture 
absorption solder thermal resistance, the Peel reinforcement, and &e retardancy were measured, 
and the result shown in Table 1 was obtained. 
[0028] J 

Table 1 surface smooth nature Moisture absorption solder thermal 

resistance Peel reinforcement Fire retardancy example 1 5 

micrometers O 1.4 V-0 Example 2 5 micrometers O 1.3 V-0 Example 3 3 micrometers O 1.3 V-0 
Example 4 3micrometer O 1.3 V-0 Example 1 of a comparison 5 micrometers O 1.4 V-1 
[0029] (Measuring method) 

Inner-layer circuit plate test piece: R (max) was measured based on 150-micrometer pitch 
between lines, and clearance hole l.Ommphil. surface Taira slippage^.JIS B 0601. 

2. Moisture absorption solder thermal-resistance moisture absorption conditions : pressure 
cooker processing and 125 degrees C of cases where 280 degrees C did not have all the test 
pieces test condition:n=5, and there has no with an atmospheric pressures of 2.3 bulging in 120 
seconds for 30 minutes were made into O. 

3. Peel: on the strength ~ 4. &e retardancy: by JIS C 6486 - it measured according to UL-94 
(V-0). 

[0030] 

[Effect of the Invention] Since hardening is really performed good when laminated in the inner 
layer circuit board to which the insulating adhesives for multOayer printed wiring boards of this 
irivention were excellent in shelf life in the condition of having carried out the coat to the 
condition or copper foil of a varnish, and coating of the under coat material was carried out, 
especially the obtained multilayer printed wiring board is excellent in fire retardancy, and has 
the property which was exceUent in thermal resistance, moisture resistance, etc. not to mention 
the electrical property. 
[Brief Description of the Drawings] 

[Drawing 1 ] The outline sectional view showing the process which produces the multilayer 
printed wiring board (example of -) of this invention. 
[Description of Notations] 
1 Inner Layer Circuit Plate 



2 Inner Layer Circuit 

3 Under Coat Material 

4 Heat-Curing Mold Insulation Adhesives 

5 Copper Foil 
6HardRoU 

7 Multilayer Printed Wiring Board 
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